ABSTRACT Menstrual disorders frequently affect the quality of life of adolescents and young adult women and can be indicators of serious underlying problems. The objective of this study was to determine the prevalence and pattern of menstrual symptoms among nursing students in Beirut, Lebanon. Of 352 students completing a written questionnaire, the most common menstrual disorders were irregular frequency of menstruation (80.7%), premenstrual syndrome (54.0%), irregular duration of menstruation (43.8%), dysmenorrhoea (38.1%), polymenorrhoea (37.5%) and oligomenorrhoea (19.3%). On logistic regression analysis, there were significant associations between irregular cycles and marital status (OR 2.18) and menarcheal age (OR 4.76); oligomenorrhoea and residency (OR 2.06) and menarcheal age (OR 3.17); abnormal blood loss and menarcheal age (OR 6.92); dysmenorrhoea and marital status (OR 8.93) and residency (OR 2.04); and premenstrual syndrome and marital status (OR 2.10). Dysmenorrhoea and premenstrual symptoms were serious enough to affect daily activities or academic attendance in many cases and this is a concern for policy-makers.
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Introduction
Menstrual disorders frequently affect the quality of life of adolescents and young adult women, especially those who suffer dysmenorrhoea and heavy menstruation [1] . The World Health Organization reports that 18 million women aged 30-55 years perceive their menstrual bleeding to be excessive [2] . Such disorders also have economic consequences in terms of health care costs due to the consumption of expensive hormonal drugs and laboratory tests [3, 4] . As well as health problems there can be consequences such as limitations on attendance at work and school which hinder academic achievements and employment prospects [5] .
Menstrual disorders include menstrual cycle irregularities (of duration or length), hyper-or hypomenorrhoea, poly-or oligomenorrhoea, dysmenorrhoea, amenorrhoea, menorrhagia and premenstrual syndrome (PMS) [6] . Previous studies have shown a high prevalence of dysmenorrhoea and menstrual irregularity among female students (73% and 65% respectively) and that these problems affected the women's social activities and school attendance [3, 5] . Another study showed that the prevalence of no, mild, moderate and severe menstrual pain among Iranian women was 10%, 41%, 28% and 22% respectively [7] . A high proportion of women in other studies reported suffering oligomenorrhoea or amenorrhoea and these have been associated with body mass index (BMI) and other complications such as polycystic ovary syndrome (PCOS), hirsutism or infertility [8] [9] [10] . Menstrual disorders have multiple etiologies [11] and studies of associated variables have found relationships with diet and eating disorders [12] [13] [14] , exercise and BMI [11, 15, 16] , stress [17, 18] and chronic diseases [19] [20] [21] [22] [23] .
The objectives of this study were to determine the prevalence and pattern of menstrual symptoms among nursing students in Lebanon and to study some of the correlates of menstrual disorders.
Methods

Sample
We carried out a cross-sectional study of Lebanese nursing students who attended the Islamic University of Lebanon in Beirut during the academic year 2005-06. The students of this college came from all regions and different socioeconomic strata of Lebanon. Based on a prevalence of 25% of women having menstrual disorders (the lowest recorded prevalence [6] ) and with 5% error and 95% confidence interval the minimum sample size was estimated as 300 using Epi-info, version 6. To allow for non-responses all 420 female students registered in the academic year 2005-06 in all years of study were selected.
Data collection
A self-administered, structured, anonymous questionnaire covering 21 items was designed for the study. The researcher reviewed the tools used in previous studies to prepare the questionnaire, then a pilot study was conducted with 10 female students randomly selected from all academic years of the nutrition section of the health department. The pilot questionnaires were distributed twice to the same students at a 10-day interval and then the data were analysed to determine the test-retest reliability.
Data were collected over a 3-day period in February 2006. In cooperation with the university authorities and according to the students' academic schedule the questionnaire was distributed to the nursing students in their class. The questionnaire was delivered in English or French depending on the language of the course and took about 30-45 minutes to complete. The purpose and the objectives of the study were explained by the female researchers and students were informed that participation was optional. It was emphasized that all data collected were strictly confidential and students were requested to sign the consent form attached to the questionnaire.
The questionnaire covered information about the following demographic variables: age, marital status, residence and presence of pregnancy and breastfeeding (to rule out the cause of amenorrhoea if present) these questions were closed-ended. The participants were then asked about the characteristics of their menstruation: age of menarche (open question); regularity/irregularity of menstruation in interval and duration; presence of amenorrhoea (secondary); amount of blood loss (number of pads used); pain during menstruation and degree and location of pain; activity during menstruation; symptoms of PMS, whether the symptoms disappear after menstruation and the affect of PMS on activities of life (close-ended questions). Menstrual disorders were defined as follows [6, [24] [25] [26] ]:
• Secondary amenorrhoea: no period during the last 3 months.
• Regular menstruation: cycle repeated about once every 28-32 days with duration 5-7 days.
• Oligomenorrhoea: cycle monthly repeated about once every > 32 days.
• Polymenorrhoea: cycle repeated about once every ≤ 21 days.
• Hypomenorrhoea: duration of period < 3 days and slight blood loss (using < 1 pad).
• Hypermenorrhoea: duration of period > 7 days and blood loss > 80 mL (using ≥ 5 pads)
• Dysmenorrhoea: painful menstruation (mild, moderate or severe).
• PMS: at least 3 of the most common symptoms occurring 10 days before menstruation and disappearing at the start of menstruation: painful or tender breasts, bloating or swelling of the abdomen, rapid mood changes, depressed mood or other (open question). 
Data analysis
Results
Background characteristics
Of the 420 nursing students recruited for the study, 352 (83.8%) completed the questionnaire. Table 1 shows the background characteristics of the sample. The mean age was 20.9 (SD 1.8) years, range 18-26 years. Two were pregnant and 4 were breastfeeding during data collection.
The reported age of onset of menstruation was < 12 years old for 17.0% of students, 13 years for 33.6%, 14 years for 26.1% and > 14 years for 23.3%. The mean menarcheal age was 13.2 (SD 1.4) years.
Prevalence of menstrual disorders
Overall 284 (80.7%) of the students reported suffering from one or more types of menstrual dysfunction ( Table  2 ). The most common problem was irregular frequency; 53.5% of students always and 5.9% sometimes experienced this. Oligomenorrhoea with irregular cycles was reported usually or sometimes by 10.5% and 14.7% of students respectively, and polymenorrhoea with irregular cycles was experienced usually or sometimes by 7.6% and 43.8% of students respectively. Some women with regular cycles also reported oligomenorrhoea and polymenorrhoea.
A small proportion of students (2.0%) reported hypomenorrhoea, i.e. duration of menstruation usually < 3 days, and 11.6% experienced hypermenorrhoea, i.e. duration usually > 7 days. According to the number of pads used during a cycle 2.0% of women reported very light menstruation (< 1 pad daily) and 11.7% had heavy bleeding (≥ 5 pads daily).
A high proportion of the women suffered from dysmenorrhoea (63.1%) and 54.0% reported having 3 of the signs of PMS Table 2 also shows that 5.1% of women had secondary amenorrhoea and 3.2% did not know if they had had any menstruation during the previous 3 months.
Of the students experiencing dysmenorrhoea, 19.3% suffered a mild degree of pain, 20.2% moderate and 60.3% severe ( Table 3) . Most of them Of those who suffered from PMS, 97.8% reported that the signs usually disappeared with the beginning of menstruation and 60.0% and 31.5% reported that the symptoms usually and sometimes reduced their daily activity respectively ( Table 4) . Table 1 shows that a significant relationship was found between the independent variables age, residency and menarcheal age and the dependant variables PMS, dysmenorrhoeal and regularity of menstruation (all P < 0.001). There was also a significant relationship between marital status and both regular menstruation and dysmenorrhoea (both P < 0.001) but not with PMS (P = 0.5). There was no significant relationship between the number of children the woman had and either PMS or dysmenorrhoea (P = 0.9 and P = 0.7 respectively), but there was a significant relationship with regularity of cycles (P < 0.001). Table 2 shows that there was a significant relationship between the presence of PMS and having regular cycles, oligomenorrhoea, polymenorrhoea, duration of period and dysmenorrhoea (all P < 0.001), but there was no relationship between PMS and presence of amenorrhoea or amount of blood loss (P = 0.5 and P = 0.6 respectively).
Correlates of menstrual disorders
On logistic regression analysis, there were significant associations between irregular cycles and marital status (OR 2.18) and menarcheal age (OR 4.76); oligomenorrhoea and residency (OR 2.06) and menarcheal age (OR 3.17); abnormal blood loss and menarcheal age (OR 6.92); dysmenorrhoea and marital status (OR 8.93) and residency (OR 2.04); PMS and marital status (OR 2.10) ( 
Discussion
Menstrual dysfunction is a common cause of referral to the gynaecology clinic and the problem has a considerable impact on the health status and the quality of life of women [27] . Menstrual disorders and the private nature of the data related to menstruation, however, does not attract the attention of the public health community [28, 29] . In our study the results showed that a high percentage of student nurses suffered from different kind of menstrual disorders; 59.4% had irregular menstruation, 63.1% experienced dysmenorrhoea and 54.0% suffered from PMS. Painful menstruation and premenstrual symptoms were serious enough to affect their daily activities or academic attendance in many cases. In a study in Morocco, menstrual pain was often cited as the main single cause of school absenteeism among adolescent girls [30] . Also numerous studies have indicated that a considerable proportion of women of reproductive age suffer from mensesassociated health problems, such as premenstrual symptoms, dysmenorrhoea and irregular menstrual cycles [31] [32] [33] [34] [35] . Another study reported that 75% of girls experience some problems associated with menstruation [36] and in a study among female prisoners 33% reported menstrual irregularity [37] .
From those who suffered from dysmenorrhoea in our study, 60.3% reported the severity of pain as severe, 20.2% as moderate and only 19.3% as mild. In a study in India the prevalence of dysmenorrhoea was 51% but only 15% of adolescents with dysmenorrhoea reported their pain as severe [38] . In Egypt too 75% of female secondaryschool students experienced dysmenorrhoea while 14.8% described it as severe. These differences in the degree of pain severity may be related to cultural differences in pain perception and variability in pain threshold. In our study 13.0% of students suffered from dysmenorrhoea that extended to the anus, which may be an indicator of endometriosis [39] . Endometriosis also needs to be detected early and treated, especially before a woman becomes pregnant.
In the present study 25.2% of the students with irregular menstruation had oligomenorrhoea, which may be a symptom of PCOS; previous research has reported that 50% of women who had irregular periods had PCOS [19] . Irregular menstruation has been associated with increases in the rate of coronary heart disease and diabetes type 2 [20] . Irregularity and oligomenorrhoea are also factors that increase the rate of psychological diseases such as anxiety [40] .
Around half of the students in our study (51.4%) reported polymenorrhoea. This is concerning as previous studies showed that menstrual blood loss affects women's quality of life and that heavy bleeding can put women at risk of anaemia [5, 23, 27, 41] . Three or more symptoms of PMS (breast tenderness, abdominal bloating or swelling, rapid mood changes and depressed mood) were reported by 54.0% of our students, which is slightly lower than a study in India which reported the prevalence of PMS as 67% [38] . Various biosocial and psychological causes for the syndrome have been proposed, including abnormal serotonin function, presence of progesterone, altered endorphin modulation of gonodotrophin secretion, exercise habits, smoking, use of alcohol, altered transcapillary fluid balance and a diet rich in beef or caffeine containing beverages [42] . In our study 60% of the students reported that PMS affected their daily activities and 31.5% that it sometimes affected them. Similar studies among female high school adolescents showed that a majority identified dysmenorrhoea and PMS as problems that significantly affected their academic performance [31, 32, 38] .
The results of this study showed that there was a relationship between PMS and abnormal age of menarche and irregular menstruation and also with dysmenorrhoea.
In logistic regression the odds of having irregular menstruation among nursing students that had abnormal menarcheal age (< 12 years and > 14 years) was 4.76 times that of those having normal menarcheal age. There were also a 3.17 higher risk of oligomenorrhoea and 6.92 higher risk of abnormal blood loss during their period. Other studies showed that age of menarche < 11 years and > 14 years were associated with a higher prevalence of menstrual disorders [11, 20] .
In our study 86.9% of the women were single and 25.6% lived alone in dormitories and there were a significant relationship between residency and PMS and dysmenorrhoea. In logistic regression the odds of having dysmenorrhoea was 8.93 times higher among single students than those who were married and 2.04 times higher among students who lived in a dormitory than those who lived with their family. There were also significant relationships between marital status and regular menstruation (OR 2.18) and dysmenorrhoea (OR 8.93 ). Previous studies showed a relationship between marital status and menstrual disorders [1, 5, 11] . The reasons why certain kinds of lifestyle and being married reduces the prevalence of menstrual disorders are unclear but previous researchers have suggested that stress has an effect on menstrual disorders [17, 18] . Previous studies also showed that socioeconomic status and living alone in a new environment under stress was associated with menstrual disorders [17, 18, 20, 28, 36] .
In summary, this study found a high percentage of different menstrual disorders among young female students in Lebanon. These disorders are not only likely to affect the quality of life and future productivity of women but may also be indicators of underlying problems that can become serious in the future and this is an important concern for reproductive health policy-makers. Health education on menstrual problems targeting female students and their parents, and including education on reproductive health in the school curriculum may assist in early detection of these disorders. 
